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A satellite modcacn^ ooj 

a housing; 

a antenna for receiving 

an upconverter/do 

signals ftom a 
downconvert 
firequency band; 

an RF transceiver coup! 
an output 



sing 



transmitting radio frequency (RF) signals; 
iverter coupled to said antenna and adapted to upconvert KF 
frequency band to a second frequency band, and adapted to 
signals from said second frequency band to said first 



to said upconverter/downoonverter and ad^rted to receive 
signal and to generate an output RF signal therefrom, said 
RF transceiver 1 adapted to receive an input RF signal from said 
Tq)converter/dowiLonvertcr and generate an input receive signal therefrom; 

(IF) module adapted to receive said input receive signal 
Q signals in response thereto; 

said I and Q signals and to generate receive 



an intermediate frequem 
and generate I andl 

a baseband module 

data in accordance 

a baseband module 

a transmit data 



to 



ito' 



and 



I said output transmit signal in accordance with 



tfhe 



A receiver baseband apparabs. comprising: 
input means adi^yted to receive an I and Q signal; 
a first matched filter 

therefrom; 
a second matched filter 

output therefrom; 
a processor programmed to 

detecting the presence] 
apparatus; 

acquiring said signal 

pro-tracking said 



to receive said I signal and generate an I filtered output 
ted to receive said Q signal and generate a Q filtered 



ixm^ steps of: 

of signal activity as input to said receiver baseband 



L signal I 



itisdetecte<^ 
it is detected; 
tradoD^ said signal once it is detected; 
a decoder adapted to receive saiU I output signal and said Q output signal from said 
processor and to generate a decoded output thncfrom; 
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a ddDlerleavcr adArt«d to gencwtc a deinterleaved output in accordance with said 

decoded ouOnit signal input thereto; 
a forward etior cLcctlon decoder adapted to generate output receive data in 

accordance Jtitb said dcinterlea;ved output signal input thereto; and 
a controUer adaptei to Aage and control said input means, first matched filter, 
second matcked 4erW processor, said decoder, said deinterleaver and said 
forward crro* coflteOTori^ecoder. 
The apparatus accoi(linilx> claim 2. wherdn said step of detecting the presence of 
signal activity comprises tbasteps of: 

perfiwming initial auLmatic gain control (AGC) on said signal; 



peaf onxiiiig signal < 
peorfoiming signal < 



don; and 
ion and fiequcncy acqiusitlon. 



4. The apparatus m 
^ comprises fhe steps of: 
inputting said sl| 
perf onoing a fitst 
perfbmung tixning 



to claim 2, wherein said step of acquiring said signal 



to a first matched filter; 

ic gain control (AGC) acquisition; 
lition; 

inputting said signal )o a second matched filter; 
performing a second Ltomatlc gain control (AGC) acquisition; 
perf orming fixie frequW estimation; and 
performing phase a cq uis i tion. 

5. The ^aratus aocotdAg to daJm 2, wherein said step of acquiring said signal 
comprises *e stq) of peifornuiL coarse phase a«^ 
performing coarse phase acquisition comprises the steps of: 

I said signal into asingle quadrant by an angle ®k; 

lation; 

I within a plurality of hypotheses; and 
! ftom said plurali^ of hypotheses havhig the maxinium 



rotating vectors Zo rcpreaJ 
wiping off said ^(90 
summing the wiped off ve 
detemining ^e energy coni 
selecting a sing^ h> 
energy. 
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6. HiB apparatus accohUng to |lami 2, wherein said step of pie-tiackiiig comprises tbe 
steps of: 

inputting $aid signal to amat died filter; 
performing automatic gain ot nlrol (AOC) tiaddng; 
pei&xming timing tracking; 
peifonning phase traddng; 
generating I and Q soft dcdsi pn$; and 
detcnnining wheflier signal l^ck has been achieved. 

7. The apparatus according to cflaim 2. wherein said step of pre-traoldng comprises the 
stBps of perfonning timing acqmsitiiii on K groi^. each made lap of N DFT estimates, each 
estimate calculated from blocks of t6 symbols, said step of performing timing acquisition 

coxxiprisixxg tbjd steps of: i 

calculating a timing estimate i based on aDFT for 16 contiguous symbols, x = 1,. .N, 

thereby obtaining N DFT estimates each based on a block of symbols; 

generating a histogram of saidbf DFT estimates ti; 

classifying a timing range saidlgtoup the N estimates are in based on said histogram; 
unwr^>ping said N DFT estimLs and calculating their average Ti; and 
unwrapping K average estimLs T, and performhig a least square fit of said K 
averages so as to gegaerqte afinal estimate. 



8. The i^aratus 
decoder. 

9. The apparatus 
fi(^npt«H to upconvert an L band sii 



to claim 1, wheidn said decoder comprises a Viterbi 



I, wherein said iq)converter/downconyerter is 
\orKu band signal. 



10. The «Q>paratus according to claim 1. wherein said >^nvcrter/downoonverter is 
25 adapted to downcoavcrt a C or Ku\>and signal to an L band signaL 

N^'/ll. A receiver basebknd apparatus, comprising: 

input means adiqAed to receive an I and Q signal; 

an I matched filt* adapted to receive said I signal and generate an I filtered output 
tiierefrom;l 

30 a Q matched filtei adapted to receive said Q signal and gedfirato a Q filtered ouqnrt 
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sJto; 



a processor programiDfi 

perform automatic gain control (AGC) and generate an AG control signal 

thereftom 
perform timing d< tectlon and gcaierate 

perform phase detection and generate a voltage controlled oscillator (VCO) 
control Bij pal therefrom; 
a decoder adapted to re<eive said I output signal and said Q output signal from said 
processor and to teenerat© a decoded output thcr^m; 



a deinterleaver adapted 



to generate a deinterlcaved output in accordance with said 
decoded oulpixt i ignal input lliexeto; 
a forward error coiTejrtion decoder adapted to generate output receive data in 

said dcinterleavcd ou^ut signal input thereto; and 
manage and control said input means, I matdied filter, Q 



accordance with 
a controller adapted tc 
matched filter. 



said processor, said decoder, said deinterleaver and said 
forward enor o( >xrection decoder. 



12, The ^iparatus aocordu« to claim 11, vAiccean said step of detecting the presence of 
signal activity comprises the si qps of: 

performing initial auto: natic gain control (AGC) on said signal; 

performing signal deci nation; and 

performing signal dete ^Hon and frequency acquisition. 

13, The q>paratas accordng to claim 11. wherem said step of acquiring said signal 

comprises the steps of: 

inputting said signal to a first matched filt^, 

perforaiing a first automatic gain control (AOC) acquisition; 

performing timing acqi lisction; 

jjFi p T t t^ng said signal to a second matched filter; 

performing a second ai tomatlc gain control (AGC) acquisition; 

performing fine frequency estimation; and 
performing phase acquMtion. 

14, The apparatus accordiig to claim 11, wherein said step of acquiring said signal 
comprises the step of performiig coarse phase acquisition on said signal, wherein said step of 
performiag coarse phase acquiation con^nises the steps of: 
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rotating vectow 2^ representihg said signal into a single quadrant by an angle ©kj 
wiping off said ZbC^k) modoMion; 
summing the wiped off vecuis zii(Oi); 

detennining Ujc energy contaUd within a plurality of hypotheses; and 
sdecling a single hypothesislfrom said plunOity of hypotheses having the maximum 
energy. 



15. The apparatus according to 

steps of: 

mputting said signal to a : 
performing automatic gain < 
perfbrming tir^^'»g tr acking ; 



11, wherein said step of prc-trackmg comprises the 
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Led filter; 

lUoUAGC) tracking; 



performing phase tracking; 
geixeratiBgl and Q soft declsic ns; and 
determining whether signal lo< k has been achieved. 



15 16. 



im 11, wherein said step of pro-tracWng comprises the 
on K groups, each made up of N DFT estimates, each 
symbols, said step of perfDrming timing acquisition 
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The apparatus according to cl 
steps of performing timing acquisltiot ^ 
estimate calculated fiom blocks of 11 
comprising the steps ofi i 

calculating a timing estimate t,lbased on a DFT for 16 contiguous symbols, i - 1 

iheteby obtaining N DFf estimates each baaed on a block of symbols; 
generating a histogram of said N DPT estimates t,; 

classifying a timmg range said L.^, the N estimates are in based on said hiBtogtam; 
unwrapping aaidN DFT estimais and calculating their average Ti; and 
unwrapphig K average estimalL Ti and performing a least square fit of said K 
aveiages so as to gencrat^a final estimate. 
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